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(54) CLOCK TRANSFER CIRCUIT 

(57) Abstract: 

PURPOSE: To surely implement data write and read 
accurately by always counting correctly number of valid 
packets with respect to the circuit converting reception 
data of fixed length packet configuration received 
synchronously with a reception clock into transmission 
data synchronously with a transmission clock signal 
having a different phase with that of the reception 
clock signal. 

CONSTITUTION: A difference between an address of a 
write packet counted by a write packet address counter 2 
and a read packet address counted by a read packet 
address counter 3 is obtained every time each packet 
address changes, and the difference is used is used for 
an effective packet number, that is, a packet number of 
data not read yet among data stored in a packet memory 
1. Furthermore, Moreover, when the difference is 0, an 
inhibit signal output means 4a outputs a signal 
inhibiting read of transmission data by the packet 
memory 1 and when the difference is a 2nd prescribed 
number on the other hand, the means 4a outputs a signal 
inhibiting write of the reception data to the packet 
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9 "CUE f^iftfiS L7cAv" y h/t'J 1 10, fiA7Ht/Z 
^^>^120, @&frJPS8l30, %lft7 FUXXV 
>^140, *3<fctfR£BffiHSISB 1 5 0 <h ^n^-'n fsj -co 
^fiSC^oTO^, i^7Hl/7^^7>5'20rt 
coe^ r 7-K7KUX^C7>^2 1 *3cfctf$i&/t$" y h 
7h'l/7^C>^22. ftZfitzm&7 K U^^^7 4 

F7h'l/7A')>^42i, B9©8ii7-H7KU 
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-FTS§, fi^/^y F7Fl/7WPAi3j:t;ittlA- 
^ry h7KI/7RPA^afkLttf C, *rtl 

75*tii^$tiS. ^*3, $ga*, 8T(i^:<, 7T7JH 
^-FLL^dti^-r^ct^fCLT. ^ y h^^r'J 1 0 ^ 

[0027] 7^*5 , /t^ryh^^EUlOCJt-rSS^rii 

^-iSctt/^^-fcijLfi, ^fei^Tff fen 4 cor , mm<D/^ 

try F7 K UX/j^V^oaj^MWHe^fl^Sfzli. ^ 
rn^-Tjco^ n . y ^ (ciag#€:^fe-&fc±-e«»£fi 1 ^ 

[ 0 0 2 8 ] CCO^^r 'J§fiS£&SB6 0 <0 ^ (4c W « fife 

^^E 'J$iai£«fiB6 0 <D?g 1 EIKW^^riHlBSyD 
'y^lgIT^^ 0 Jg 1 W^Dy^WCLKl: 
Ktb/^y h7HI/7RPAS^»l$t5^$toT 
^^)o WT. S 1 [HlSS^JC0[HlSS^ggC0ft^^7K-r[a 5 $ 

[ 0 0 2 9 ] If, KtB/^y h7Kl/7RPAO»T 
(ify F^lRPAo C!^5 (D) ] £-f*->OHi*§- 
^^®g§6 1 'xffi Oiitf. ^T(5 t* y FMRPAoft 
With/* y b 7 H UX R P Aa*£{fct" *g<C 0 , 1^# 

[0030] <*-y;Ki#£f&(U£S6 1ti. bfyF 
y7hl/->7^6 1 ai, 7 l Jy7 , 70y7'6 1 bt. 
Ex-OR6 1 ci^^'iO, CObt'y F->7Fl/y 



( 

9 

7.9 6 1 a It ~F {£ fc* *v MRPAoS, n y 

^7WCLK C 5 (A) ] T'bA'Jl/X^Aftty7 M^: 
7'J-;^7D7^61biEx-OR6 
lctJSW^-^M CO 5 (E) ] ££f£-T3. @ 

5 (e) \z&rt )im^c»iL% tfrv $ ^ 

CLKOb/U^^'Jt. MRPAocoi 

1 aObfcf^ F(2S* 27t'7 F * TCD^@ Tfc* II & 
^pJhIT^O, d <D b fc'y FCD^^fC ioT, Wi&&& 
<D9< ^ ^fcfflg-C^S. 

[0031] 7yf@8 6 2li, tl/^^62at l 7 

Ci5 (C) ) ^A^l, MOA*CB7'J7^7D 
•y y 6 2 b ©tB/JJ&tjSSitT*. 05 (C) fl^-f&^a 
y 9 ti . 2 7 >7 — F S 5 1 A^r *y F £ ^ L T £5 

[ 0 0 3 2 ] tU^7^6 2 afJ, < * — 7;Uff#£fi5lEl 
i^fBlte, y *J y y* y U y 7 6 2 bfr Z CD'MWtttitl $:M$l 

n7'Jy^7Py^6 2b^iiJ^fS. V V v ~f 1 U y 
7 p 6 2bli. ^©tij^5:i^^ D 7^WC L K05 r/ f 5 

2 CDttJ^filS 5 (F) Ocfc^fCftS. 

[ 0 0 3 3 ] Ml 6 3 flfi, ^*y^-[ElS§620m^ 
i^At7 hTHl/XWPA [i5 (B) ] £73* A 
^jl, p^cdM CHi5 (G) 3 7^m$tl£. ^co#tB 
£*lfc^#E PT^tB^6 443cfcrXFLLtt£iifil56 5 ^ 
iU^J^n, E P T«m«l5 6 4 tf«, ±I5Mt5«0 ©<h#as 
77ff^£mL, :tl^'7 U >y *fy a y 7*6 6 □ 
7^WCLKCO^-f 5 >yt'777 : $n, —77, FLL 

tlrf? V yZfyny~/6 8 tf^^D *y ^ W C L K CO ^ 

[ 0 0 3 4 ] 7 'J y □ 'V 7" 6 8 <Dih±i\tt<D £ £ 7 
Jl^fl^FLL tlTffi^^^. 3 0 -\i2t b tl 

5. L rt> L , 7'J'^7 0';^6 6 0tlJij C 13 5 

(H)J ii, fjA7D7^WCLK(;Ri$tm^f; 

fi!HlSS6 7^1TX>7r^ff^EPT (13 5 
CI) ] £ LTM&fflfflffl 5 0 ^fttlZnZo 9Uy9 

7 r1" 5 2 ^) CO 7 'J 7 7" 7 □ 7 7° 6 7 a , 6 7 b <b U 
0, 7 U 7 7^7 □ 7 7^ 2 ^1^.^ I (h fii^ ^ □ 7 
^t'i^fT^otv^, &*3, m 5 fix >^r^ ft-H-E 



6 ) ^H¥ 6 - 6 9 9 1 3 

10 

[ 0 0 3 5 ] O^fl, U*SE««6 0 0^ 2 EUSS 

SS^J^^fEHlSSya *y i70TS§. m 2 EhJ f ^ , ^fctl 
9 □ y 9 R C LKl:M/t^7 FTFUXWPA£f*JI8 

[ 0 0 3 6 ] <*-;/;Ufi^£j&[Hl8&6 1 Ktt, #&A* 
10 7-7 h7 Fl/XWPA0lTfet*7 MWPAo^ 
^<5>^^D7^iL/tiiil^07^RCLK^ 
A*;"*-*. 7*^08 6 2 FT F 

[ 0 0 3 7 ] «HC§i6 3 fete, FT F UXW 

PAt, 7 >y^[nI8§6 2 OtBT^ t^A^-T^o X 

>y^-^ ft ^-e p th^ n * y ^^^lugs^^-rictti^^ 

tU — 7;m^FLLtt«ii^Dy^WCLKi:i 

D&A3fc#>CD^ Dry ^iH&gB6 9 £*£Tft?j£n£ 0 
[ 0 0 3 8 ] ^IT, 1H2 [U&#JtDlbf£H mi m&M 
20 COifj^fC^^T, itil/^7h7Hl/XRPA^fi2 i ^ 
7 J 7h7Hl/XWPACftt»D, ijA^7D7^WCLK 

[ 0 0 3 9 ] O^fl, *t 'J ^fig&gS 6 0 3 [3% 

9 a y 9WCLK \zm\hn^ry h7Fl/XRP A ?:|5j^ 

fK-TSfc*. ^ 3 [El8S0»J(Ci5CiT. IS 4 ©I l dm#J£ 

30 ^i^B^T^o &*5, m 3 [5lSS^J(OtElg§&^Off ^^^T 
IS 8 ^igU^I^ l^^R^tS. 
[ 0 0 4 0 ] £?\ iffi/^7h7h^ZRPAWiT 

(4t*7 hoiRPAo c^!8 (o ) $:-r^-^;uft^ 

^5££e1^ 7 0 ^Et O^Oo -f ^-y^ft^-^J^tEl^ 7 0 
(i , ch'7hy7hl/yX5'70at l Ex-OR70 
b £fr £>f£ 0 * ct'7h/7hl^yX^70a^. IT 
ftt'i/MRPAoS, iEi/D7^WCLKTc/^b 
A^fcttv 7 F Ex-OR70bi: 
£ h\Z-f * — -7)Vm ^ 8 (D) 3 ££j£-rs» 08 

40 (d) (c^tts-r ^— y;um#osr-&±^o ^ >-y 
H f^^P7^wcLK(;iit^t(!:t)(:, 

c tf -v h->7 F 7 o a-e 

s n 5 c £ y mc *s t; T ft * 5 . 

[ 0 0 4 1 ] 7 y ^IhIS§ 7 1 (i, 7'J7 7"7P7 7 a ^b 

b£o, -f ^-^;i/ff 7 o & 6 m h" 

7Fl/^RPA§77f l/ttU^tS [i8 (E) 1 . 
[0042] iffigLii 6 3 Wl^^tSfifciS^^iftf^tilg 4 CD 

50 0 (Dm 4 (si SS -fifil ift -T § 9 ^4[HliS^J{i. ^3[Hlg§^i 



1 1 

^, m 3 ®'&m\zw, 2 \m&m<D&m&ftzm*$t>-£T 

[ 0 0 4 3 ] &*3, ^±(0^k^JTIt, rt*ryb*=E*) 
[0 0 4 4] 

coi^ti/^ >y hS, gp^/^-y H^qeu^ffi 

7 h 7 H UXO^ffcf^fCte^/^-y K-Rfcfc«IE£*l, 



< 7 ) ftffl^ 6 - 6 9 9 1 3 

12 

[02] *RW<DnfeM<D9 a>y 9fk»E&(0±ftmtfi 
^^tya v % 0T& 

[0 3 ] l^/Vy7F7Fl/XWPAOl^^tii/^7 

y ^ 0 X $> z> . 

[@5] is i [°is§#j<9[Em#^com-^£^-r a^* 

10 [0 6] j*^ 'J^Mg&g&cD|g2 (H^^I^TKf [S^ya 
*y £ 0 T & £ . 

[08] Sg 3 ®&#]<0®»&&€E<0f3^£?FT ^< A5fr 
- h"C**. 

[09] ft&co^ a >y ?m&\3&<D±&m&Zfr;-?7u 

1 -y N^^IJ 

20 2 l^/^7h7HUX^^>^ 

3 WUhrtlry h7 H UX^J^>^ 

4 /t'J ^S^^^i^ 

4 a mitmmhti^g: 

5 #£&Jim^g: 

6 giaji&JfBl^g: 



[ 4] 



RPAo 



WCLK 



RC LK 




( 8 ) 



^Fl?6 - 6 9 9 1 3 



m i ] 



■Q 

m 



\ 









93 

m 












•OS 


93 ^ 






fig * 






*> 







OJ 



ID 



V 








*! 
to 





tjin 

m 
ass 




( 9 ) 



IW2 ] 



G 
$2 

SI 

UK 

♦> 
D 

G 




( 10 ) 



#Hfl¥6 - 6 9 9 1 3 



im 3 ] 



hTHf^tE PTIH^, F LLW 



<A) SS#*rfe 

WPA |p|l|2|3l4|5|6|7|0| 

RPA Q 11121314151617 

» * 0 I I |2|ll2lll2|j|2|f|2Hl2|l|2Mj 

*' KPT0^ 1 



(B) EPTttiti 

WPA [q| | | gl 3l4 I 516 I 7 fTT 
RPA 0 Ir|2l3|4|5l6|7|~ 



§ a o 

E PTfttb 



nnnHnHnaaananEOE 



(C> FLL«ai 

VPA 1 6 } 7 | O I I|2|3l4l5|6l 

RPA ' Q ll [2l3l4|5l&l7|Q 

« ft | 6 I7l6l7l6l7l6l7l6l7|6|7l6j7|6|7|6| ' 



"L* 



[11 5 ] 



(A) VCLK JUUl 
(3) WPA Q 



(C> RPA 

(D) RPAo 
<E> 4 

(G) SUBdl^ 



ji n n 



1 I o I'l 



«»> Wfk 1 i 1 i 1 — r l 

(I) EPTfM ~ 1 1 1 I 1 1 L 



( 11 ) 



#&fl¥ 6 - 6 9 9 1 3 



RCLK- 



WCLK 




EPT 



FLL 



m 7 ] 



RPA 



-71 



RPAo l 



FF 



ft 



FF 



70b [~70 



WCLK- 



70o 



WPA 



EPT 



-64 



FLL 

mm 



RCLK- 



—67 



T 



68 



EPT 



FLL 



(A) W?A 

(B) RPA 

(C) BPAo - 

(D) <faf». 



( 12 ) «fP!¥ 6 - 6 9 9 1 3 



im 8 ] 



T 



_r 



_f I f L T~l 



(E ) 0 I 



I I I 0 I ) I o I t I ° 



<F) SUB&Jl O 

■ <a) JB& i i — i i — i — i L 



en sptis^- 1 | 1 r 



( 13 ) 



ftfflW- 6 - 6 9 9 1 3 



[09] 



G 
35 

P 

e 




s 



o 

CD 



P5£E BLANK (uspto) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP00/04639 



A- CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H04L 13/08 
G06F 13/00 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H04L 13/08, H04L 12/40, H04L 29/00 
G06F 13/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho(Yl,Y2) 1926-1996 Toroku Jitsuyo Shinan Koho(U) 1994-2000 

Kbkai Jitsuyo Shinan Koho(U) 1971-2000 Jitsuyo Shinan Toroku Koho (Y2) 1996-2000 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Y 
A 



Citation of document, with indication, where appropriate, of the relevant passages 



JP, 10-222440, A (Fujitsu Limited), 
21 August, 1998 (21.08.98), 
Figs. 5, 6 (Family: none) 



JP, 06-069913, A (Fujitsu Limited) , 
11 March, 1994 (11.03.94), 
abstract (Family: none) 

JP, 11-017773, A (Sony Corporation) , 

22 January, 1999 (22.01.99), 

Par. No. [0033] (Transaction Label (tl) ) 



(Family: none) 



JP, 2000-134229, A (Seiko Epson Corporation), 
12 May, 2000 (12.05.00), 
Figs. 12, 13, 16 
& WO, 00/25215, Al 

JP, 2000-134230, A (Seiko Epson Corporation), 

12 May, 2000 (12.05.00), 

Figs. 12'; 14 

& WO, 00/25217, Al 



Relevant to claim No. 



1,2,9 



4-8, 10-22 



1-22 



1-22 



1-22 



Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: 

W A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

tt L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

a P" document published prior to the international filing date but later 

than the priority date claimed 



"V later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
13 October, 2000 (13.10.00) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 
24 October, 2000 (24.10.00) 



Authorized officer 



Telephone No. 



Form PCT/1SA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 

7rr.nntinuationV DOCUMENTS CONSIDERED TO BE RELEVANT 



International application No. 

PCT/JP00/04639 



ration of docu ment, with indication, wher e appropriate, of the relevant passages 
JP 2000-134232, A (Seik o Epson corpora ux on ) , 
12' May, 2000 (12.05.00) , 
abstract 

& WO, 00/25216, Al 

jp 2000-134231, A (Seiko Epson Corporation) . 
?2'May 2000 (12.05.00) (Family: none) 

JP, 2000-134233, A (Seiko Epson Corporation), 
12'Mav, 2000 (12.05.00), 
Figs. 13 to 20 (Family: none) 

JP, 2000-134242. A (Seiko Epson Corporation), 
i^Mav 2000 (12.05.00), 
Figs 13 to 18, 21, 22 (Family: none) 



Relevant to claim No. 
1-22 



1-22 



1-22 



1-22 



